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The volume of the tetrahedron found by the points is 
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or substituting the values of x,y,s, , etc., we have 

Volume^!- ~ 2 ' £»• X 2 ' n 3 -*-D,Z>,Z),Z>4 



A 3 . D 3 , C 3 . i'j 
^4, ^4. G 4 , D« 



"iA 3 -i-A, AjA 3 A 4 = ^- 

Also solved by G. B. M. ZBiSB, BMiTBS H. DRANE, and the PROPOSER. 
Professor Carter asks : What does F represent when n is greater than 4 ? 



CALCULUS. 



97. Proposed by ABTEMAS MARTIN, A.M., Ph.D., LL.D., United States Co&Bt and Geodetic Surrey Office, 
Washington, D. C. 

An auger hole, radius r, is bored through a prolate spheroid ; the axis of the auger 
passing through the center, perpendicular to the major axis. Find the volume removed. 

Solution by S. B. H. ZEEE, A. M., Ph. D., Professor of Mathematics and Science, Chester High School, 
Chester, Pa. 



Let— + 



?/ S +2 2 



6* 



=1, be the equation to the prolate spheroid. 



x*-\-y 2 =r s , the equation to the cylinder. 

/r /Vr'-i») 
l /[b*(a*-x*)-a*y s ]dxdy 
•' 

=4/af|/{(r«-): 8 )[(t i! (f l 8 -r J )+(a ! -li l! )j: ! ]}(/j: 
J 

=4/aC\/{(r*-x t )[a*(b*-r*) + (a t -b t )x*'\}dx 
J 

4b i (a*-r t ) f+ x s dx 

+ 3a .'0 }/{(.r t -x i )[aHb i ~r i ) + (a i -b i )x s '\} 

8ab«(a a -r 8 ) p - x*dx 

"* 3 J ~(a i — x*) l /{{r* — x t )[a*(.b t — r*)+(a* — b*)x* 
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r . u r 2 (« 2 -o 2 ) „ r 2 

Let z=rcosH, u —^ — =«■,-—— 



' 6 2 (a 8 -r 2 ) ' a 2 — r 8 

l^ fe!|,( ^f' l (l-e 2 sin 2 0)sin 2 ^ 

Abr^/jn- — r"-) /"** cos 8 W 

+ " 3a J i/(l— e*sin 8 «j 

8afcr 2 r 4 ' co6*(*dtt 



Safer 2 rl" cos 2 ft/.ff 

+ 3| (a*-r«) J (l+csin^j/d-^sin*^ ' 



„ 8«6r 2 (c+l) _., , 8&r 2 (a 2 -r 2 ) _, , 

• '• V=— - ^ 77 e, c, in) + y - '- E (e, in) 

Scf/(if—r l ) 3a 

A\lT" 

+ ..,., ■. ^-lc(l+e+e*)ia°--r°-)-2a*e-] F (e, i*) 

=-=-n — — —II(e. c, in)-] ~ E («, Jtt) 

oj/ut*— J") on. 

4/)i/ ( n. — r~ *t 

+ -.,■■,-— [rm+c+e 2 )-2aH"-] F (e, }tt). 

Also solved by J. SdHEFFER. 



MECHANICS. 

87. Proposed by H. C. WHITAKER. M.E., Ph.D., Professor oi Mathematics, Manual Training School. Phila- 
delphia. Pa. 

"He on his impious toes onward drove. 
Drove them before him to the bounds 
And crystal walls of Heaven; which opening wide 
Boiled inward and a spacious gap disclosed 
Into the wasteful deep; headlong themselves rhey threw 
Down from the verge of Heaven. 
Nine days they fell; Hell at last 
Yawning received them whole and on them closed . ' ' 

Paradise Lost, Book VI. 
Assuming Hell to be the center of the earth, and the only force acting on the lost 
spirits to be that of gravity due to the earth's attraction, — How far is Heaven ? 

II. Solution by the PBOPOSEE. 

The published solution of No. 87, Mechanics, assumes (page 82, line 4) 
that x=igt i is the formula for falling bodies for great distances. 

Neglecting the change in passing from the surface to the center, the 

formula is s 3 =-j; — r-. (See Watson's Theoretical Astronomy, page 46, eq. 28). 



